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Abstract
OBJECTIVE—To evaluate the subject-investigator agreement on the Unified Parkinson’s
Disease Rating Scale (UPDRS) subsections I and II.

METHODS—Subject-investigator agreement was estimated at baseline and endpoint by Kappa
statistics for individual items and concordance correlations for subscale totals using data from two
NIH Exploratory Trials in Parkinson’s Disease studies.

RESULTS—All but two questions had moderate subject-investigator agreement at baseline and
endpoint. Participants consistently rated their disease activity worse that investigators.

CONCLUSION—UPDRS self-administration produces similar results to investigator-
administration. Although slightly elevated, UPDRS self-administration can be accommodated in a
clinical trial setting.
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INTRODUCTION
The clinical utility and consistency of the physician-administered Unified Parkinson’s
Disease Rating Scale (UPDRS) established the UPDRS as a valid and reliable measure of
Parkinson’s disease (PD) progression [1–4]. Comparisons of UPDRS-III examinations
between trained nurses, neurology residents and movement disorder specialists indicated
reliability although nurses and residents consistently gave higher disability scores on the
motor exam than the senior movement disorder specialist [5]. Comparisons of responses by
physicians and individuals with PD in outpatient clinics on the sections UPDRS-I and
UPDRS-II indicate that self-assessment by the individual is a valid and reliable measure of
PD activity [6–7].

Clinical trials generally utilize the UPDRS as an outcome measure. Since the administration
of the UPDRS by a trained neurologist requires between 9 and 25 minutes [8], large-scale,
long-term PD clinical trials could benefit from using participant-reported data to reduce
neurologist time and overall trial visit time. The purpose of this study is to evaluate the
reproducibility between trial participants and investigators on the UPDRS-I and UPDRS-II
subsections using data from two clinical trials.

METHODS
Data from NET-PD Futility Trials

Data from two Phase II futility clinical trials (FS-1 [9] and FS-TOO [10]) conducted by the
NIH Exploratory Trials in Parkinson’s Disease (NET-PD) group were used for this analysis.
The primary outcome of the FS trials was change in total UPDRS from baseline to twelve-
months or the initiation of symptomatic therapy, whichever came first. UPDRS
administration was standardized by training all NET-PD investigators using the Movement
Disorder Society’s UPDRS Teaching Tape [11–12] prior to study initiation, and by
mandating the assessment of each participant by the same investigator throughout the
studies. Clinical investigators completed the entire UPDRS, using an interview format with
the participant for data collection for Parts I and II. Participants completed the UPDRS-I and
UPDRS-II by reading the questions and selecting their best response without interviewer
input.

Agreement Analysis
Agreement between investigator and participant responses were assessed at baseline and
primary final outcome for both individual items and subsection scores. Any participants with
missing data were excluded from the analysis as utilizing any imputation strategy would not
add useful information for an agreement analysis.

A Kappa statistic and 95% confidence intervals were estimated for each UPDRS subsection
question as a measure of agreement/disagreement beyond chance between the categorical
participant and investigator responses [13]. Each UPDRS response is categorized on an
increasing scale from 0 to 4, with 0 indicating normal activity or absent symptom and 4
indicating severe disease activity with regards to the symptom in question. Kappa has been
shown to be equivalent to an intraclass correlation (ρICC) [14] calculated from a oneway
analysis of variance when the number of subjects rated is greater than twenty [13]. As a
general rule of thumb [15], kappa > 0.80 denotes excellent agreement beyond chance, 0.40 <
kappa ≤ 0.80 moderate agreement, and kappa ≤ 0.40 denotes poor agreement beyond
chance.

Response scores were summed for the UPDRS-I and UPDRS-II sections separately; a
combined UPDRS-I & II score was also calculated. Agreement for these scores was
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estimated using the Concordance Correlation Coefficient [16–17] (ρc), which can be
expressed as a function of Pearson’s correlation, a measure of reliability, and further
accounting for variance differences in the scores. The ρc assesses simultaneously how
accurate and precise the investigator’s response is reflected by the participant’s response.
The ρc is popular metric for assessing agreement and has been shown to be a more general
form of ρICC [17]. The similarity of these agreement measures allows for the interpretation
rule of thumb given above for the kappa statistic to be conservatively applied to ρc. All
analyses were completed using Stata v11.1 (College Station, TX).

RESULTS
The FS trials enrolled a total of 413 participants (Table 1). All participants had investigator
and self-report UPDRS baseline assessments, with 392 participants completing the endpoint
assessment. Demographic and disease activity at baseline were similar between the two FS
trials, allowing the agreement analysis to be conducted on the combined dataset.

All but two of the baseline questions achieved moderate agreement indicated by a 0.40 <
kappa ≤ 0.80 (Table 2); no questions achieved an excellent agreement. Questions 2
“Hallucinations” and 14 “Freezing” had poor agreement, while Questions 6 “Salivation”, 9
“Cutting Food”, 10 “Dressing” and 12 “Turning in Bed” had the highest estimated
agreement with kappa > 0.60. For the endpoint questions, moderate agreement (0.40 <
kappa ≤ 0.80) was also estimated for all but two individual items (Table 2). Questions 2
“Hallucinations” and 17 “Sensory Complaints” had poor agreement and no items achieved
excellent agreement. The highest estimated agreement was observed for Questions 6
“Salivation”, 10 “Dressing” and 12 “Turning in Bed” with each having a kappa > 0.60.

Baseline summary scores were estimated to have moderate agreement by the concordance
correlation (Table 2). Slightly higher levels of agreement were estimated for the final
outcomes subscores and the combined UPDRS I & II. Agreement plots for each of the
UPDRS subscales are shown in Figure 1.

DISCUSSION
Our data indicate that NET-PD FS participants’ estimates of disease activity as recorded by
the individual UPDRS-I and II questions as well as summary scores have moderate
agreement to the FS investigators’ responses. Of note, FS participants consistently rated
themselves higher (more disease activity) than investigators. While a large number of
responses were equal between participant and investigator, participants tended to give a
higher disease activity score than investigators when the responses differed. These results
confirm previous findings by other studies in PD and other diseases [7, 18–21]. Trained
neurologists have been shown to give the lowest UPDRS-II scores when compared to both
individuals with PD and their caregivers responses [7] and the lowest UPDRS-III scores
when compared to motor exam responses of nurses, neurology residents and a junior
movement disorder specialist [5].

Examining the data for those UPDRS questions with poor subject-investigator agreement,
several questions suffer from a lack of response variability. For Hallucinations, 19 (4%) of
participants’ baseline responses and 24 (6%) of endpoint responses were categorized as
abnormal activity (e.g. > 0), while 61 (15%) of baseline and 70 (18%) of endpoint
investigator scores categorized Hallucinations as abnormal activity. Conversely, only 7 (2%)
of investigators identified Freezing as abnormal activity at baseline compared to 21 (5%) of
participants. In these three questions, the limited response variability from either participant
or investigator contributed to the estimation of poor agreement. While a large percentage of
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normal responses were observed, the few abnormal responses contributed to the estimation
of low agreement. The design of the FS trials may have contributed to the limited response
on these questions as a highly homogenous population of levodopa/dopamine agonist-naïve
PD individuals with short-duration was recruited, leaving little likelihood that severe PD
symptoms would be assessed.

While endpoint Sensory Complaints agreement was also poor, it was not due to reduced
response variability as 168 (43%) participants and 137 (35%) investigators rated abnormal
activity for Sensory Complaints. The low agreement estimated may reflect a more subjective
nature to the question or the inability to differentiate between “occasional” and “frequent”
Sensory Complaints as more overt and objective questions regarding Salivation, Cutting
Food, Dressing and Turning in Bed were noted to have the highest agreement at both
measurements. Prior investigation into UPDRS agreement found similar differences
between individual questions agreement, concluding that low response variability led to
poor agreement for Hallucinations and that objectivity led to moderate agreement for
Salivation and Dressing [6].

Our study benefited from all study personnel receiving the same educational program for
UPDRS administration that included the participant instruction. Over 40 centers in the
United States and Canada participated in the trials. Although there was no formal literacy
test given, the average education level of participants was 15 years. Further, only native
English speakers participated, making our observed differences unlikely explained by
literacy or language problems. While these study advantages may limit the generalization of
this analysis to the entire PD population seen in general practice, the trial design did allow
the rigorous assessment of the self-administered UPDRS in a relatively naïve PD population
with potentially subtle changes. It is possible that further experience with the disease itself
and use of the UPDRS through multiple clinic visits may improve participant reliability.

A possible limitation of this study is the use of the UPDRS rather than the newer MDS-
UPDRS [22–23]. The MDS-UPDRS was not available at the time the study data were
collected. The MDS-UPDRS is similar to the UPDRS and but relies on individual-based
responses for most non-motor and all motor experiences of daily living. The results of this
study suggest that values for MDS-UPDRS items that are comparable to UPDRS items may
have moderate agreement with specialist-based ratings with the understanding that the
scores may be higher because they are individual-based ratings. More importantly, the NET-
PD experience with the participant-administrated UPDRS would indicate that the MDS-
UPDRS can be implemented in a large clinical trial setting.
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Figure 1.
Observed Agreement at Baseline and Final Outcome for UPDRS-I, UPDRS-II and
Combined Subscale Total
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Table 1

Demographic and Disease Activity Measures of the NET-PD FS Trial Participants

FS-1 FS-Too Total

BASELINE

N 200 213 413

Age (years) 62.3 (10.4) 61.0 (10.4) 61.7 (10.4)

Gender (%) 126 (63.0%) 139 (65.3%) 265 (64.2%)

Non-Hispanic Caucasian (%) 185 (92.5%) 191 (90.0%) 376 (91.0%)

Duration (years) 0.7 (0.8) 0.7 (0.9) 0.7 (0.8)

Education (years) 15.1 (3.2) 15.3 (3.2) 15.2 (3.2)

UPDRS Total 23.7 (9.5) 22.3 (8.9) 23.0 (9.2)

UPDRS-I 1.3 (1.5) 1.0 (1.3) 1.1 (1.4)

UPDRS-I Participant 1.9 (1.7) 1.4 (1.5) 1.7 (1.6)

UPDRS-II 6.2 (3.4) 5.8 (3.1) 6.0 (3.3)

UPDRS-II Participant 6.9 (3.8) 6.4 (3.6) 6.6 (3.7)

UPDRS-III 16.2 (7.0) 15.6 (6.5) 15.9 (6.7)

ENDPOINT

UPDRS Total 27.8 (12.5) 25.9 (11.1) 26.8 (11.8)

UPDRS-I 1.5 (1.7) 1.2 (1.3) 1.4 (1.5)

UPDRS-I Participant 1.9 (1.7) 1.4 (1.7) 1.7 (1.7)

UPDRS-II 8.0 (4.4) 7.0 (3.9) 7.5 (4.1)

UPDRS-II Participant 8.2 (4.7) 7.5 (4.4) 7.8 (4.6)

UPDRS-III 18.3 (8.7) 17.7 (7.9) 18.0 (8.3)
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